Cellular responses of NG108-15 and SK-N-MC lines to sweet and bitter tastants as measured by extracellular acidification rates.
The Cytosensor microphysiometer device (Molecular Devices, Sunnyvale, CA) is capable of detecting small changes in cellular metabolism in response to specific bioactive ligands by measuring the extracellular acidification rate (ECAR). By measuring the ECAR we were able to detect responses of tissue culture cell lines to a variety of sweet- and bitter-tasting compounds. We examined in detail the responses of the NG108-15 (mouse neuroblastoma x rat glioma hybrid) and SK-N-MC (human neuroepithelioma) cell lines. We determined that NG108-15 cells were consistently very responsive to several potent sweeteners and bitter compounds, such as sodium saccharin, guanidino- sweeteners, denatonium benzoate, quinine, and ranitidine. These compounds could evoke changes in cellular metabolism (measured as ECAR) that were rapid in onset, saturable with respect to ligand concentration, and sensitive to several inhibitors of G-protein-coupled receptor signaling pathways. In sharp contrast, the neuroepithelioma SK-N-MC did not respond to any of the sweet or bitter compounds. Rapid changes in ECAR were easily detectable in both cell lines with the calcium ionophore A23187. Bradykinin elicited changes in the ECAR only in the NG108-15 cell line, which is known to express the B2 receptor. The changes in ECAR of the NG108-15 cell line in response to sweet and bitter taste compounds suggest these cells may expresses a receptor(s) specific for small sapid molecules.